There is now an established understanding that sweat, and perspiration in general, function as an important regulator of body temperature. This understanding has displaced the earlier view of humoral pathology, that sweating is a means of excreting excess or ill-mixed humours. Its role in regulating heat loss could not be clearly discerned until the measurement of heat loss by evaporation in the eighteenth century, particularly by William Cullen (1710-90) and his pupils. This paper's aim is to describe how understanding of heat loss from the human body developed, especially in the hands of James Currie (1756-1805), and how the growing understanding accompanied a novel and for some time popular approach to the treatment of fevers.
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This traditional view of sweat's function was not challenged when Sanctorius (1561-1636) measured insensible weight loss from the body, since he too viewed the function as excretory. Its role in heat loss was not clearly evident to him. But, noticing that in hot weather sweating made people feel better, he did have some insight into this aspect: "To those who have the Perspirable Matter obstructed in very hot Whether [sic] , 'tis very troublesome: But to those who freely perspire their due Quantity, the Heat is not uneasy."3 Although he was an inventor of the thermometer, his was inadequate to indicate a fever except by the altered rate of change of its reading.4 He did not investigate insensible weight loss in fever.
As a rule, fevered people got better as they sweated; they felt cooler; they seemed cooler to the observer's hand; the offending humours were leaving them in the sweat. Hence it was rational and customary in the terms of humoral pathology to encourage vigorous sweating during fever, and so to enclose the patient in heavy bedding, besides administering diaphoretic drugs such as Dover's Powder (ipecacuanha and opium) to promote gentle sweating, or even sudorific drugs such as antimony, to do it more potently. But Thomas Sydenham (1624-89) noticed that instead of relief, these measures produced discomfort or worse, and he denounced them as imprudent. Accepting that sweat might serve a useful function by carrying off some poisons, nevertheless he counselled against vigorously mobilizing such poisons for excretion; "they might inflame the remainder of the blood." Overheating he deplored; its opposite, vigorous cooling, would presumably reduce natural sweating and be also unwise; a judiciously cool regime was his advice.5 Boerhaave (1668-1738) concurred. 6 The practical treatment of fever no longer required sweating. And sweating's true function as an important agent in stabilizing body temperature gradually became better understood. Fahrenheit (1724),7 and subsequently Martine (1738) could this stability be achieved? The animal heat (whatever its true origin) might perhaps be fanned or smothered.9 Martine thought that the internal friction in the circulation, which was at the time considered the source of the heat, would be greater in the pounding blood circulation of fever, thus accounting for the higher temperature. Alternatively, or as an additional means of control, the loss of heat from the body might be regulated. William Cullen in Edinburgh (1756) began the measurement of heat loss through evaporation, but the loss he studied was from a thermometer bulb, not from the living body; he was investigating a phenomenon of physics and he made no mention of sweating.'0 Cullen's pupil and successor Joseph Black (in lectures from 1761 onwards) described his own discovery and measurement of the phenomena of "latent heat" (the phrase he coined) which underlie heat loss by sweating:
I am persuaded that the heat absorbed in spontaneous evaporation greatly contributes to enable animals to bear the heat of the tropical climates, where the thermometer [recording environmental temperature] frequently continues to shew the temperature of the human body. Such heats, indeed, are barely supportable, and enervate the animal, making it lazy and indolent ... The inhabitants are induced to drink large draughts of diluting liquors, which transude through their pores most copiously, carrying off with them a vast deal of this troublesome and exhausting heat ... The excessive perspiration, supplied by diluting draughts, performs the same office as the cold air without the tropics, in guarding us from this fatal accumulation."
Even to Black (1767) sweat seemed still an excretory channel for excess material, especially in fever, rather than a path for heat loss, as a student ' Black's pupil James Hamilton (1771) stood on the watershed between the older and the newer understanding of sweating, listing the functions of sweating as (1) to correct excess of fluid, so that the equilibrium between solids and fluids is maintained; (2) to get rid of surplus food constituents; (3) to maintain the sensitivity of the skin; and (4) "Quaeritur, An perspiratione corpus refrigeretur?" A new hypothesis, evidently: that the body is cooled by perspiration.13 Charles Blagden investigated (1775) how far the stability of body temperature could be explained simply as fanning or smothering of the animal heat. Clearly this could not work when the environment was actually hotter than body temperature. Blagden took up a proposal of George Fordyce (1736-1802), a favourite pupil of Cullen at Edinburgh who had taken his doctorate there in 1758, and arranged an exceedingly hot room. During a first series of spells in the hot room, the body temperature of himself and his colleagues remained stable, and they wondered whether there might exist some "power capable of producing or destroying heat, just as the circumstances of the situation require."14 During a second series, with similarly stable body temperatures, Blagden noted that the onset of sweating gave instant relief, and concluded that evaporation is a "powerful assistant in keeping the living body properly cool ... but it can act only in a gross way." He surmised that the sweat might be measured, and regretted that he had no Sanctorian balance: "from the quantity lost some estimate might be formed of the share which the perspiration had in keeping the body cool; probably its effect was very considerable, but by no means sufficient to account for the whole of the cooling, and certainly not equable enough to He expresses an explicit recognition of the "higher and lower degrees of the great scale of Temperature which come under the observation of the Senses", and asserts that the "human heat is between 970 and 980 of Fahrenheit". He sees the effects of cold upon the human body as both stimulant and sedative. He has grasped the link between evaporation and cooling, but has certainly nothing yet to say about sweat nor about the use of cold water in fever, which came to concern him closely later in his career."9
Once qualified in medicine, Currie established himself as a physician in Liverpool (1781), and an event nearby in 1790 rekindled his interest in the effects of cold: a shipwreck, in which, surprisingly, eleven of the crew largely immersed in sea water for hours survived, but the ship's master and a passenger, who were out of the water but exposed to wind and sleet, both died. Currie's account (1792) relates that he was at first inclined to attribute the contrast to some differing effect of fresh and salt water, but later was guided by his own experiments on human subjects to suspect that heat loss through evaporation in the wind was responsible for the deaths of the victims who were not immersed, which is what would be believed nowadays. 20 Currie set out to investigate the practical problems of shipwreck and how to deal with them. In contrast to Blagden and his colleagues, who had used hot environments to attack basic rather than practical problems, Currie's method was to replicate exposures to cold similar to those undergone by the victims.2' Having questioned Library, vol. 5 the survivors, and estimated the likely air and sea temperatures at the time of the shipwreck, Currie followed the body temperature changes found in naked human subjects during exposure to cold salt water in a large tank in the open air, and also when wet in the air after removal from the tank, and during recovery in a warm bed. One subject's mouth temperature fell to 88°F (31°C), and more than one felt extremely ill. Currie used himself as subject on one or two occasions, but treated himself more gently. He was puzzled by findings that he could not explain, but which are soluble in modern times: for instance, that a markedly chilled person taken out of cold water into warmth shows at first a further fall in body temperature. (This is because the reopening blood circulation starts perfusing chilled subcutaneous tissue and losing body heat into it.) Currie thus acquired a first-hand familiarity with the measured effects ofexposure to cold water on body temperature, and he monitored the course of recovery in various circumstances.22 He also gained then and subsequently an excellent grasp of practical thermometry applied to the human body.
Clinical Thermometry and its Interpretation
Environmental temperatures were, of course, by this time easy to take,23 and a widely-travelled physician such as Robert Robertson in 1807 recorded large numbers of them, but no body temperatures.24 Clinical thermometry and its interpretation were attended by particular problems, but there was nothing entirely new at this time in thermometry being applied to the human body.25 Properly calibrated instruments had been used to record body temperatures at least forty years earlier by George [sic] in using the straight tubed thermometer in contagious diseases, I got some instruments of this kind made with a small bulb curved at the end. The bulb being introduced under the tongue or the axilla, the observer can stand behind the patient, and mark the rise of the mercury, without coming into the immediate sphere of his respiration.28
The risk of transmission of disease was taken seriously: Francis Home (1719-1813), Professor of Materia Medica at Edinburgh, advised students to "take only a side view of mouth and throat, supplementing this preventive measure with frequent rinsings of his own mouth in a solution of vinegar and water."29 A contemporary clinical thermometer made in Edinburgh is in the Mutter Museum in the College of Physicians of Philadelphia.30 Like all clinical thermometers for the next eighty or so years, these were slow to respond, and had to be read while in position in the mouth or elsewhere, since the mercury column began to shrink as soon as they were removed into any cooler environment.3' It is of interest that even in Currie's time an attempt to overcome this problem was made by a Mr Six, who put a small piece of iron into a thermometer tube to convert it into a "maximum thermometer" and avoid the need for the observer to get very close to the patient, but apparently no lasting success was attained.32 The slowness of response meant that a reading might require seven minutes or even longer to achieve. Some workers, finding the time to reach a final reading impractically long, resorted to noting the rate of rise rather than the final reading, or to adding a supplement to the reading reached at a specified time. Anton de Haen, for instance, added two degrees at 7.5 minutes.33 Thus Currie's only reliable way of following the course of the decline in body temperature during exposure to cold was to watch the mercury column as it fell within the thermometer in the mouth of his normal subjects. Noting how rapidly it fell when some subjects were removed from the cold water and exposed to the air, he acquired a grasp of the significance of evaporation from the skin surface at low environmental temperatures, comparable to that reached by Blagden and his colleagues at high temperatures. He later on (1805) Currie's Promotion of Vigorous Cold Water Treatment for Fever In the first edition of his Medical reports (1797) he enthusiastically advocated cold water for fever; he maintained then and later that he did so because it worked, and that he was prompted by the experience of Dr William Wright (1735-1819), who had in 1777 caught fever from a sailor on a boat near Jamaica, and had himself treated to his great satisfaction with cold water. He had noted the familiar value of cold drinks and cool air during fever, and went much further.
September 9th, having given the necessary directions, about three o'clock in the afternoon I stripped off all my cloaths, and threw a sea cloak loosely about me till I got upon deck, when the cloak also was laid aside: three buckets full of cold salt water were then thrown at once on me; the shock was great, but I felt immediate relief. The head-ach [sic] and other pains instantly abated, and a fine glow and diaphoresis succeeded. Towards evening, however, the febrile symptoms threatened a return, and I had recourse again to the same method, as before, with the same good effect. I now took food with an appetite, and, for the first time, had a sound night's rest. 35 He went on with the cold affusions, as they were often termed, twice a day for a further two days, to ensure no relapse. Currie always scrupulously acknowledged his debt to Wright, and when carrying out his shipwreck experiments (1792) had tried out the same sort of vigorous cold douche once on one of his subjects. The pulse slowed, the subject was cooled; the prospects for useful treatment of fever seemed good; and Currie wrote: "Of this salutary practice I hope soon to speak at large to the public."36 Wright, however, had recorded no temperature measurements nor clarified when cold water would help and when it would harm.
Unorthodox though it had been, this treatment was not entirely unprecedented. Cold water was a time-honoured expedient, deep-rooted in popular culture, to deal with very diverse disorders, or in the interest of general well-being. Detail of Currie's Treatment Currie advocated attention to measurement ofbody temperature, and he introduced an invaluable intuition for the correct moment to choose for vigorous cooling. He was no slave to the thermometer nor to any theory of fever which dictated that whenever the temperature was raised it should be brought down by any means available;4' instead, he limited the use of cold water treatment to occasions when the temperature was high but was likely soon to decline in the normal course of a recurring fever. He set out to anticipate the natural course of the fever rather than to oppose it, and his criteria of success included the patient's immediate relief as well as reduced temperature and ultimate "cure".42 Currie's detailed instructions were often ignored later.
He 'frequently recorded body temperatures before and after treatment. But he did not pursue the theoretically attractive course of lowering a raised body temperature by vigorous cooling, and monitoring the temperature until it reached a normal value. Monitoring of this kind had been a notable feature of his earlier observations on healthy men submerged in cold water or cooling in a breeze afterwards. There are several reasons which made monitored depression of body temperature during a fever inappropriate. First, he would have had to be in personal attendance continuously in order to read the thermometer, which required at that time much more competence than was commonly to be found at a bedside. The second reason for avoiding obsessive cooling of any patient showing a raised body temperature is the distress and harm caused to the patient, which were perfectly evident to Currie, and can nowadays be interpreted in the light of the "set point" understanding of body temperature: during fever the "set point" is raised above the normal level, and this higher temperature is reached and then vigorously maintained by shivering and similar exhausting responses in the face of any attempt to reduce it-except, presumably, when the "set point" is actually falling during the natural course of the fever. Lastly, he did not see the aim of treatment in such simple terms. Fever was not understood at the time as an elevated body temperature and nothing else; it comprised a more general disorder, involving in particular a "spasm" of the blood vessels, apparent in the pallor and coldness of the skin as the temperature rose, and resolved in the subsequent redness and heat as the temperature fell. In his own words, "The sudden, general, and powerful stimulus given to the system [by the cold water], dissolves the spasm on the extreme vessels of the surface, and of the various cavities of the body: the sudden and general evaporation carries off a large portion of the morbid heat accumulated under the skin; and the healthy action of the capillaries and exhalents [sic] teaching." The spasm was understood as extending not just to the circulatory system but also to the nervous system, where it led to shivering, cardiac palpitations, and restlessness.45
Early Enthusiasm
The early applications of the treatment were to tropical and shipboard fevers, notably in the West Indies and in Liverpool, linked as they were at the time by a vigorous marine trade. The publicity secured for his treatment was widespread and rapid. As his son and biographer remarked, the impact of his book was improved by the "almost entire absence of those technical expressions, by which medical works are generally rendered unintelligible to all but members of the profession."46 By the time of the fourth edition of his work (1805; it was posthumous) a whole additional volume had to be provided to include the further experience of himself and of numerous correspondents, facing scarlatina, smallpox, measles, influenza, as well as shipboard fevers and tropical fevers. Particularly notable was the enthusiasm with which doctors treated their own children (as well as themselves). Currie treated his for scarlatina in 1801.
I shut myself up with these boys [two of his own]; and with plenty of pump water and a pocket thermometer, prepared, not without anxiety, to combat this formidable disease. ... As soon as the sensation of heat was steady in my eldest boy, I stripped him naked, and poured four gallons of water over him, of the temperature of 640. The usual good effects immediately appeared, but at the end of two hours he was as hot as ever-the remedy was again applied, and repeated as the return of heat indicated. By the time the eldest was ready for his third affusion, the youngest was ready for his first. The heat rose in the eldest to 1090, in the youngest to 1080, and the pulse in each was upwards of 150. In thirty-two hours the first had the affusion fourteen times; eight times cold, twice cool, and four times tepid. Twelve affusions sufficed in the case of the youngest, of which seven were cold. The fever was in both completely subdued. On the morning of the third day they were both evidently safe; ... 47 It is evident that the full force of cold affusion was used at the outset of the disease, and tended to be replaced by cool and then by tepid affusion. His Edinburgh colleague James Gregory was equally vigorous (and successful) In later years it was customary for those who knew about thermometry to make respectful reference to Currie, but lament that his work failed to achieve the influence it deserved. For example, Wunderlich (1871) wrote: Towards the conclusion of the last century (1797) there appeared a work which was singularly free from mere theories, and in the highest sense of the term, practical. For the first time since the observations of de Haen, temperature observations were made available for medicinal purposes, especially for the therapeutic indications they afforded, and as a means for controlling therapeutic experiments. This was James Currie's 'Medical reports on the effect of water, cold and warm, as a remedy in fever and other diseases.' . . . Although Currie's work ran through several editions in England, and was very favorably reviewed, yet it influenced his contemporaries and countrymen but little. Its influence on Germany was still slighter.49 Such assessments of Currie's failure to get thermometry introduced into the practice of clinical medicine were fair enough. In the United States, for instance, the thermometer was still not in general use in 1866.50
But his cold water treatment fared better, for several decades. A London physician wrote in 1818 that Currie's labours "deserve to be consecrated by a national monument."5" It is not surprising that his message about cold water was being relayed with fidelity at the Edinburgh medical school which had trained him, in theses for the doctorate in medicine up to 1823.52 But whatever might be written about it, it appears that cold water was administered there with some circumspection, at least after some experience of it. Two student casebooks survive from 1808-9 and describe the handling of about 28 febrile patients and 37 non-febrile. Of the febrile patients, only three were treated by cold affusion, and four by tepid affusion.53 The reservations of the medical staff are clearly spelt out.
His treatment was taken seriously in Germany. Medical reports was translated and published at Leipzig in 1801. Twenty years later, Hufeland took a major step in promoting assessment of Currie's work on cold water treatment, by announcing a fifty ducat prize for the best essay on it; essays had to review the work critically, include the author's own observations on thermometry, and provide interpretation. He published the best essay and two others in 1822; all had the same title.54 But he was not impressed in the long run, like many others, probably for the reasons to be discussed later; his Encheiridion medicum oder anleitung zur medizinischen praxis55 does not go beyond commending cool air and bedding for febrile patients, and does not mention thermometry at all.
The three prize essays exhibit a thorough acquaintance with the earlier history of the subject, and with the details of Currie's advice. The first two include numerous observations of temperature, pulse rate and general condition as affected by treatment with cold water. The patients were often children, with scarlatina or measles. The prizewinner (Anton Frolich (1760-1846) of Vienna) lost no patient whom he thus treated. His experience of immersing patients in baths at various temperatures led him, as it led others, to modify significantly Currie's heroic exposures to douches of very cold water, which he learnt to reserve for very high fevers; he came in general to use washing with water rather than immersion or douche, and drew up a table relating the patient's temperature to the temperature of water to be used for washing him or her. Thus a patient with a slight fever would be washed with water as warm as 85°F, and one with a temperature of 1060 with water at 40°F.
The third essay differs from the others in being the work of a country doctor, who explained that he could not use thermometry nor provide frequent observations, because he was treating people at home, who would not as a rule tolerate heroic exposures to cold water. He used cold washing, and pouring cold water over the head, following the general principles of Currie, which had never required thermometer readings as a necessity.56
Central European enthusiasm still persisting in 1831 is reflected in a MD thesis from Prague.57 The author is scrupulous in paying tribute to Currie (and to Wright), and sets out in lengthy detail all the ways in which the cold water could possibly be applied-even by slow dripping onto the top of the shaven head. The most favoured procedure seemed to be to sit the patient upright in a bath part filled with warm water, and then pour cold water onto him from a height of two or three feet or more. The author attributes to Currie a remarkable device enabling a wooden water bucket ("vas ligneum") to be tipped up over the invalid by pulling a rope. The gooseflesh and the gasping are clearly described, and some element of "terror" is evidently regarded as an advantage.58 As Estes remarks about the therapies of the time, "all the weapons in the physician's normal armamentarium worked"-in the 54 sense of doing something manifest which did not preclude natural recovery.59 Afterwards, the patient is scrubbed well, dried, and put to bed in warm bedding, with a woolly nightcap to keep the shaven scalp warm. Cautious treatment at first is recommended, and "the use of the thermometer should never be overlooked". The temperature of the water could be selected according to Frolich's table already mentioned, which moderated Currie's original all-or-none approach by recommending that the milder fevers should be treated with warmer water, and vice versa.
Across the Atlantic, enthusiasm for cold bathing seems even to have preceded the publication of Medical reports in 1797. Benjamin Rush, himself a graduate of Edinburgh's medical school where he had studied from 1766-68,j°noted widespread and "indiscriminate" prescription of cold bathing by physicians at the outset of the 1793 episode of yellow fever at Philadelphia. In the same year, a contributor to the Gazette of the United States remarked: "Be patient ye vivid sons of mercury with the medical baptisms of your cold bath brethren [his italics]. For had that therapeutic process been tried under the cataract of Niagara, no body can tell the wonders which might have been produced by it."'61 Rush did not then approve of this treatment, unless prophylactically to preserve health, and had earlier described its use by American Indians for smallpox: "We are told that they plunge themselves in cold water in the beginning of the disorder, and that it generally proves fatal to them."62 And so he recorded with relief that Philadelphia's physicians soon turned back to more traditional expedients: "Not less than 6,000 of the inhabitants of Philadelphia probably owe their lives to purging and bleeding, during the autumn."
However, when Currie's Medical reports appeared four years later, Rush took proper notice of the contraindications so carefully set out by Currie, and even claimed some credit: "It has lately given me great pleasure to find the same practice . . . recommended by Dr Currie of Liverpool, in his medical reports of the effects of water, cold and warm, as a remedy in febrile diseases."63 But Rush was not converted to thermometry. He recorded no body temperature ever in the sequence of yellow fever outbreaks he chronicled. And advocacy of cold water in fever does not seem to have at all abated Rush's well-known enthusiasm for bloodletting in fever; he even believed that it would be better to open an artery than a vein if it could be done with ease and safety, especially in children, where a vein might be hard to find. However, some enthusiasm for cold bathing persisted in America for a while; in 59J Worth Estes, 'Naval medicine in the age of public response to the 1793 Philadelphia yellow sail: the voyage of the New York, 1802-3', Bull. fever epidemic, Canton The Abandonment of Cold Water Treatment In the end, cold water treatment failed to win a permanent place in the physician's armamentarium against fever. Several reasons can be proposed for this. Currie's son wrote perceptively in 1831:
Since that time, [i.e. the time of the 4th ed. of Medical reports, just before Currie died] however, it seems that the cold affusion has been less employed in private than Dr Currie was justified in expecting-either succeeded by new modes of combating fever, or owing to its having been occasionally attended by unfavourable results, from injudicious application, or from culpable inattention to his rules. Simple, too, as this practice is in itself, it requires a degree of personal attention and patient discrimination on the part of the medical attendant, which practitioners unfortunately are not always willing, and perhaps not always, from being called in too late, able, to bestow.65
One reason for the treatment's abandonment was use in inappropriate circumstances. From the beginning, Currie set out the recommended circumstances in which to use the treatment. Like everyone until long afterwards, he was quite unaware that the physiological mechanisms during the onset of a fever are directed towards establishing a raised body temperature, by shivering and generally increased metabolism, and then (especially if the fever is a cyclic one like typhus, malaria and other tropical fevers) a phase follows where a lower temperature is produced by sweating and similar activities.6' But he discerned that the appropriate time for cold water treatment is at the outset of this second phase, when (so to speak) the patient is about to aim at a lower temperature, but has not yet quite started to do so. Currie repeatedly stressed the dry non-sweating skin, hot to the touch, the absence of any chilly feeling, and the raised temperature at this point. Indeed, so far was he from idolatry of the thermometer that he was prepared to overlook temperature readings if the other indications did not concur. He was keenly aware of the danger of using cold water when the patient actually felt cold. Cold water was a procedure to be adopted when the signs were appropriate, and to be repeated if they recurred, but not to be pressed slavishly until the offending temperature responded sufficiently.
Of those who followed him, some erred, like Rush in his first phase, using cold water as a ritual to be followed whenever a fever came to notice. This was a course bound to lead to disaster when a patient instinctively sought heavy bedclothes in typhoid fever: 1860-1900', J. Hist. Med. Allied order to reach a higher temperature, but was plunged instead into cold water to make the task much harder or else, being already weak and cool after an access of fever, was made to strive to regain a normal temperature in a cold bath.
A second reason for the abandonment of the treatment was its unfamiliar and exacting nature, so that physicians hesitated to give adequate treatment. It is plain from, for instance, the third Hufeland prize essay, that whatever might be done in the Navy or in hospitals, in the home, especially, the heroic aspects of cold water treatment were rarely appreciated by the patients and their families, who were well content with cold water washing or simply wet cloths round the head.67 A range of other treatments for fever was always available, and they were not mutually exclusive.68
A third probable reason for its abandonment was diagnostic confusion. The treatment was launched particularly through its successful use in tropical transmissible fevers such as malaria and in scarlet fever. Its success there led to its use in a wide and heterogeneous range of "fevers" not necessarily accompanied by raised body temperature, a process the more easy since so few of its exponents used thermometers at all. Currie himself, proficient at thermometry, never insisted on a raised body temperature before starting cold water treatment. Thus, like others, he applied it to "convulsive disorders" and "violent insanity" and tetanus, in none of which did he record body temperatures, although the water temperature might be recorded.69 In Germany even scalds and bums, dysentery and sprains might be seen as occasions of "fever" and eligible for treatment a la Currie.70 As a cure-all of this kind it could hardly command lasting success.
A better understanding of the function of perspiration had opened wide the door to cold water therapy for fever, but could not close the door against the longestestablished treatment: bloodletting. Even to Currie 70J J Reuss in op. cit., note 54 above, pt 2, sect. 1. not alternatives, but might be employed together in fever.7' Just as he had demonstrated that cold bathing immediately reduced body temperature, so he believed that he had demonstrated the same thing for bloodletting.72
He was his own experimental subject: being subject to fevers throughout his life, he noted in himself that when his temperature was 103°F as recorded by thermometer held in his hand and he was bled, the reading fell within seconds and soon reached 910, at which point he fainted, and the reading taken by his assistant was 830 before the bloodletting was brought to a close.73 It is not evident why Currie did not adhere to his own advice already quoted, to place the thermometer bulb under his tongue, or in his axilla, where the reading would have been virtually unaffected by the constriction of peripheral circulation which occurs in stress and fainting during bloodletting. 74 If he had done so, he would have found that bloodletting left the central body temperature unchanged; the hand temperature falls because so little blood is reaching it.75 But he would not have been able to take the reading himself if the thermometer had been in either of these sites.
Earlier enquirers had recorded temperatures on subjects presumably adequately warm, and had noted that in general a thermometer held in the hand gave the same reading as one in the mouth. Sanctorius recorded hand as well as mouth temperatures, but he was not comparing their settled values; he was recording their rates of change.76 Martine knew that while he lay in a warm bed the reading was the same in the hand, between the thighs, in the axilla or in the mouth, and in the urine voided into a pre-warmed pot;77 and van Swieten believed that at least in fever either mouth or hand would do; though he thought that deeper parts even less exposed to the air than mouth or hand would be hotter, he does not say how this could be established.78 Obviously when readings take long to make, two instruments and patience are required to demonstrate a difference between hand and mouth. So probably few looked for one before Currie, though Anton de Haen did once, when a patient's arm probably had a very poor circulation; the hand temperature was only 73°F but the axillary temperature was 960.79 And no doubt Robert Boyle was recording the same phenomenon indirectly long before, when he noted that the
